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Unger: ALGORITHM-BASED, AUTOMATIC JIG ADJUSTMENT IN MANUFACTURING

ALGORITHM-BASED, AUTOMATIC JIG ADJUSTMENT IN MANUFACTURING
Initial situation:
In vehicle manufacturing, there are high demands on the accuracy and precision of the geometry of joined assemblies.
These requirements are confronted with fluctuating input and influencing variables in the manufacturing processes. For
example, automated measuring systems integrated into the production flow are available for checking the geometric
dimensional accuracy of assemblies. The measurement reports derived from this are monitored by production staff in
order to identify adjustment requirements on automated production systems. The actuators used for this are manually
adjustable component holders. The adjustment is realised, for example, by adding or removing shims on geometrydefining fixtures during a plant shutdown and is therefore only carried out if compliance with the product quality
specifications is seriously endangered. Such a control measure and plant manipulation is colloquially referred to as a
shim. The metrological recording of subsequently produced assemblies serves as an indicator of the success of an
adjustment measure.
Disadvantage:
The previous control is carried out manually and without a technical link between the measuring and production systems
and is based on the experience of the employee carrying out the control. In addition, the setting process can only be
carried out when the system is at a standstill.
Solution:
With the already available geometry measurement data of the production, likewise already common adjustment motors
and with the help of suitable information technology, a closed, automated control loop is realised as a system of
systems. For this purpose, the measured data in the production cycle are fed to an algorithm in terms of value and
progression and analysed, corresponding correction variables (geometric control variables, corresponding to shim sheet
thickness in the case of manual execution) are calculated and used to control the adjustment motors installed in the
system to be adjusted.
Advantages:
Thanks to continuous and automated process control in a closed control loop, the production process is more stable in
terms of geometric quality characteristics with a generally higher quality level. Similarly, plant downtimes, the need for
manual intervention and rework rates are reduced.
Technical implementation:
A data transmission from the measuring system in the production flow to a computer unit represents the control
connection between the measuring element and the controller. An algorithm developed as part of the actual
implementation calculates manipulated variables in the form of position commands for the adjustment motors installed in
the production system to be controlled. This calculation result is transmitted to the control unit of the adjustment motors.
A setting in the form of a procedure for these adjustment motors is carried out automatically in the set-up time while a
new assembly is being fed to the system.
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